Purpose of review: To assess current practice patterns of US neurologists in patients with radiologically isolated syndrome (RIS), clinically isolated syndrome (CIS), and relapsing-remitting multiple sclerosis (RRMS) using case-based Web surveys.
A ppropriate choice of medication for the treatment of multiple sclerosis (MS) is becoming increasingly complex as new therapies are approved 1 ; it is unlikely that sufficient Class I evidence will be obtained to establish a robust treatment algorithm. This study aimed to generate consensus opinions on MS management and treatment practices based on current clinical practices of US MS experts.
The study also investigated the evolution of treatment practices by comparing current responses with those from a related 2011 consensus survey conducted in 75 US neurologists 2 in a subset of 50 respondents who participated in both surveys. At the time the survey was undertaken, the following therapies were approved for use in MS by the US Food and Drug Administration (FDA): the injectable therapies interferon-b (IFN-b)-1a (both intramuscular and subcutaneous [SC] formulations), IFN-b-1b (SC formulation), and glatiramer acetate (GA); the oral medications fingolimod, dimethyl fumarate, and teriflunomide; and the infusion treatments natalizumab and mitoxantrone.
METHODS
A total of 239 MS experts identified from the Consortium of Multiple Sclerosis Centers (CMSC) list of treatment centers were invited to participate in the study. Final participants were selfselected based on a willingness to complete 2 serial, Web-based surveys developed and distributed by a steering committee of 6 MS experts independent of the CMSC and 2 representatives from large national health plan and pharmacy benefits managers. A modified Delphi process 3, 4 was employed to assess current MS practice patterns by evaluating the use of various diagnostic and clinical parameters in decisions pertaining to diagnosis and to selection, initiation, maintenance, and switching of disease-modifying therapies (DMTs). Hypothetical patient scenarios were presented detailing key clinical/MRI findings in cases involving clinically isolated syndrome (CIS), radiologically isolated syndrome (RIS), or relapsing-remitting MS (RRMS).
Both surveys used identical scenarios; the second survey allowed clarification and expansion of responses from the first survey. Respondents were asked to base therapy decisions on clinical evidence alone and assume no payer restrictions. Although all available MS therapies were included in the survey and respondents were free to choose between, for example, different formulations of IFN-b, the steering committee agreed that the overall efficacy of injectable therapies was similar. Hence, to simplify the assessments, the results for injectable therapies were combined. Results for oral therapies were also combined to enable comparisons with the 2011 survey, as at that time there was only 1 oral treatment with approval from the FDA. This combination was not based on any assumptions about the comparative efficacy or tolerability of these therapies.
The respondents were also asked questions relating to other clinical practices related to the care of patients with MS, which included MRI assessments, discussion with patients on treatment options and changes, smoking, vitamin D, and treatment practices during pregnancy and breast-feeding.
The surveys, accessed via a secure e-mail link, were administered between December 2013 and April 2014 and included all DMTs approved by the FDA for the treatment of MS as of December 2013.
Respondents were made aware in the first survey that the study was supported by an educational grant from Biogen, that the steering committee had made every effort to avoid bias, and that the surveys were free of commercial influence. All survey respondents remained anonymous to the study steering committee. Consensus opinion was defined a priori as $75% agreement, with unanimous (100%) and majority (.50%) opinions also reported; opinion percentages are accompanied by 95% confidence intervals. Statistical differences in proportions were estimated using Fisher exact test.
Assessment of changes in treatment practices were made by comparing results with related surveys conducted in 2011, 2 which used analogous patient scenarios. Detailed study methods are provided in appendix e-1 at Neurology.org/cp. range of US geographic regions (figure e-1). Overall, 90% (83.5%-95.3%) of the respondents concurred that the survey did not appear to have been influenced by the study sponsor. Retention of respondents was high, with 103 of the 107 respondents (96%) completing both surveys. Fifty of the physicians completed both the current and 2011 surveys. Table 1 provides an overall summary of consensus points; figure 1 offers a summary of treatment practices.
Practice patterns for RIS
Case A 31-year-old woman underwent a brain MRI for evaluation of migraines that revealed incidental white matter findings (3 nonenhancing periventricular T2 lesions, 1 juxtacortical lesion, and 1 cerebellar lesion) highly suggestive of inflammatory demyelination. Neurologic examination results were normal. Medical history and family medical history were unremarkable. (The 2011 survey specified that the patient had 4 nonenhancing periventricular T2 lesions.) 
CIS
As part of the diagnostic evaluation, a brain MRI (100%) and spinal cord MRI (76%) would be performed
Optic neuritis without MRI activity is an insufficient basis for DMT initiation (96%)
Performing a follow-up MRI in untreated patients is appropriate (99%) and would be done within 12 months of presentation (75%) Treatment initiation would be appropriate for a patient with optic neuritis with $2 nonenhancing brain T2 lesions (93%) or $1Gd1 lesion in addition to nonenhancing lesions (100%)
Lumbar punctures would not be performed in a patient with Gd1 lesions (85%)
Lumbar punctures would also not be performed in a patient presenting with optic neuritis alone (67%) or optic neuritis and nonenhancing T2 lesions (63%)
RRMS

Start treatment-naive patients with RRMS and recent clinical and MRI activity on a DMT (100%)
Although initial therapy in patients with mild symptoms is open to physician preference, patients with active disease would be treated with natalizumab if they are JCV2 (89%)
Consensus was achieved that patients who are JCV1 would be transitioned to an oral therapy if they have had suboptimal responses to their existing therapy irrespective of whether they were receiving an injectable therapy (84%), a different oral therapy (76%), or natalizumab (90%); JCV2 patients with a suboptimal response to natalizumab would be transitioned to an oral therapy (83%)
Performing a follow-up MRI within 6 months of treatment initiation is appropriate (75%)
Treatment continuation is appropriate even if a patient remains clinically and MRI stable for 5 years (86%)
General
All available and approved therapies would be discussed with newly diagnosed patients (88%)
Asymptomatic MRI activity was considered the biologic equivalent of a clinical relapse and generally requires treatment (81%)
Vitamin D levels would be checked (97%), actively monitored (86%), and supplemented if low (99%) to achieve a target level in the mid-to-high normal range (88%) DMTs would be discontinued in patients who become pregnant (79%)
Use of a DMT while breast-feeding was not supported (75%)
Abbreviations: CIS 5 clinically isolated syndrome; DMT 5 disease-modifying therapy; Gd1 5 gadolinium-enhancing; JCV 5 JC virus; MS 5 multiple sclerosis; RIS 5 radiologically isolated syndrome; RRMS 5 relapsing-remitting multiple sclerosis. A majority (63% [55.1%-73.7%], decreased from 69% [58.9%-79.7%] in 2011) would not perform an LP.
Initial presentation revealed 1 Gd1 corpus callosum lesion, 3 nonenhancing periventricular lesions, and 1 nonenhancing cerebellar lesion Agreement on initiating therapy was unanimous but no agreement on choice of therapy. In patients negative for anti-JC virus (JCV) antibodies, 38% (29.4%-48.2%) of respondents would initiate treatment with IFN-b or GA, 35% (25.8%-44.2%) with an oral medication, and 25% (16.8%-33.6%) with natalizumab. In anti-JCV-antibody positive patients, 56% (46.8%-65.9%) of respondents would initiate treatment with an oral medication, 38% (29.4%-48.2%) with IFN-b or GA, and 4% (0.2%-7.6%) with natalizumab.
There was consensus (85% [78.6%-92.2%], similar to the 84% [75.7%-92.3%] reported in 2011) that there was no need to perform an LP.
Practice patterns for RRMS
Case. A 25-year-old treatment-naive man with RRMS presented with (1) 2 clinical relapses in the last 4 years (1 within the last 6 months), a normal neurologic examination, and 5 nonenhancing T2 lesions on brain MRI, or (2) 2 clinical relapses in the last 4 years (1 within the last 6 months) with residual disability; multiple nonenhancing brain, brainstem, and spinal cord lesions; hypointense T1 lesions (black holes); and brain atrophy. (In the 2011 survey, no time scale was given for the latest relapse, and there was no scenario 2.)
There was unanimous agreement in both cases on initiating DMT. In both cases, there was consensus that a follow-up MRI would be performed within 12 months (97% [93.9%-100%]) or 6 months (75% [66.3%-83.3%]).
Patient scenario 1 There was no consensus on choice of therapy. A total of 42% (32.8%-51.4%) would prescribe an oral treatment. A total of 38% (29.1%-47.5%) (decreased from 100% in 2011) would prescribe an injectable therapy. A total of 13% (6.7%-19.4%) would prescribe natalizumab. A total of 7% (1.8%-11.2%) did not specify any particular therapy type.
There was consensus (86% [79.5%-92.6%]) in favor of continuing treatment with a DMT even if the patient had remained clinically and MRI stable for 5 years.
Patient scenario 2 The choice of therapy was dependent on the patient's JCV status. The only consensus (89% [83.2%-95.2%]) was for prescribing natalizumab to JCV2 patients (figure 2).
Changing therapies
No consensus was achieved on the amount of new MRI activity that would prompt a change in DMT; the majority of respondents agreed that a change would be considered if, after 2 years, at least 2 new T2 lesions (66% [56.5%-74.9%]) or 1 new Gd1 lesion (52% [42.3%-61.7%]) were observed in an asymptomatic patient with RRMS. When the period of stability was increased to 3 years, a change in therapy would be considered if new T2 or Gd1 lesions were reported by 69% (59.6%-77.6%) or 47% (37.4%-56.8%) of respondents, respectively. Table 2 shows the preferred choice of alternative therapy for a patient with a suboptimal response to current therapy, based on each respondent's own personal criteria. There was consensus (.90%) in favor of transitioning patients with a suboptimal response while on an injectable therapy to a noninjectable therapy. There was consensus in favor of maintaining treatment with an oral therapy (76%) or transitioning JCV1 patients from an injectable (84%) or IV (90%) treatment to an oral therapy. There was consensus (83%) in favor of switching JCV2 patients with a suboptimal response while on natalizumab to an oral treatment. A majority (69%) would transition JCV2 patients with a suboptimal response while on an oral therapy to natalizumab; only 21% would transition JCV1 patients from an oral therapy to natalizumab.
Participants were also asked about washout periods when transitioning patients between therapies. There was consensus that no washout was required when transitioning from GA (91% [84.9%-96.1%]) or IFN-b (80% [72.4%-87.6%]). A majority (65% [56.3%-74.5%]) would not include a washout period when switching from dimethyl fumarate. There was no consensus or majority agreement for other DMTs; suggested washout periods ranged from 0 to 3 months for fingolimod and from 0 to $6 months for natalizumab and teriflunomide.
Subanalysis of individual changes in clinical practice between 2011 and 2014
Fifty respondents completed both the 2011 and 2014 surveys, allowing an assessment of individual changes in treatment practices over this period. It is to be expected that the responses and changes in responses from these 50 physicians will not directly mirror those observed from the Values are percentage (95% confidence limits) of respondents.
Figure 2
Choice of initial treatment in patient with relapsing-remitting multiple sclerosis with 2 clinical relapses in the last 4 years (1 within the last 6 months), brain hypointense T1 lesions, and brain atrophy (n 5 101) IFN In 2011, all physicians initiating therapy would prescribe IFN-b or GA; only 52% (38.2%-65.8%) would now continue to initiate DMT with these treatments (p , 0.0001). Of the rest, 30% (17.3%-42.7%) would prescribe an oral therapy, 14% (4.4%-23.6%) would initiate natalizumab, and 4% (0%-9.4%) did not specify any particular treatment.
Individual changes for each of these 3 patient scenarios are summarized in 
DISCUSSION
The surveys identified several key themes relating to the diagnosis and treatment of patients with RIS, CIS, or RRMS. In our survey, LP appears to play a more important role in assessments and treatment decisions in RIS than in CIS, whereas treatment decisions are more dependent on clinical symptoms. This observation from practicing physicians is of note in light of findings from several studies that have indicated that the presence of oligoclonal bands in CSF from CIS patients is predictive of conversion to clinically definite MS (CDMS). 5-7 MRI appears to play an increasingly important role in treatment decisions, with consensus on initiating treatment in a patient with RIS and 2 or more Gd1 lesions. Additionally, spinal MRI is viewed as having increasing relevance, with consensus that these scans are an integral part of the diagnostic evaluation of RIS and CIS. This is in keeping with published evidence that spinal cord MRI may increase the sensitivity of detecting conversion to CDMS 8 and that spinal cord lesions are an important independent predictor of symptom onset in patients with RIS. 9, 10 The percentage of physicians who would treat patients with RIS increased from 10% in 2011 to 26% in 2014. Although this 1.6-fold increase was not significant (p 5 0.0664), it is indicative of physicians' choosing to treat patients at earlier stages of the disease. In patients with CIS, there was strong evidence of earlier use of more aggressive therapy, as fewer physicians would now prescribe first-line treatment with IFN-b or GA (p , 0.0001). This is in accordance with accumulating evidence that conversion of CIS to CDMS can be delayed with early treatment. 11, 12 The choice of treatment also appeared to be tailored to level of disease severity: patients with indications of an aggressive disease course, irrespective of diagnosis, would be prescribed an oral or IV treatment immediately. Despite this, injectable therapies still have an important role, with the majority of respondents initially employing such therapies to treat patients with CIS and $2 nonenhancing T2 lesions. However, the emergence of oral therapies has had a noteworthy effect on prescribing practices, particularly as alternatives for patients with a suboptimal response to other treatments.
The finding that a majority of physicians would change therapies in clinically stable patients with new T2-hyperintense lesions is consistent with a study that showed new T2 lesions during IFN-b treatment was an important predictor of poor long-term response to therapy. 13, 14 [T]he emergence of oral therapies has had a noteworthy effect on prescribing practices, particularly as alternatives for patients with a suboptimal response to other treatments.
Despite the large number of consensus findings, several areas of apparent contention remain. These include the appropriateness of treating patients with RIS and no radiologic evidence of acute inflammatory activity, the need for washout periods when transitioning between therapies, and the question of whether treatment needs to be continued indefinitely. Additionally, while the survey showed that vitamin D levels are considered important, consistent with findings that low levels early in the disease course are a strong risk factor for disease progression, 14 there was uncertainty over the precise levels of vitamin D that should be targeted.
The findings of this study may offer insights into harmonizing MS care, particularly in those areas where there is a lack of consensus, and may help to identify areas where more information or guidance is required. Although the results from this study are restricted to a relatively small number of neurologists based in MS clinics in the United States, these results represent the first steps in the potential establishment of a more uniform approach to treatment of patients with MS in the United States, without departing from the principle that each patient needs to be treated individually.
